Effect of high-energy phosphates and free radical scavengers on replant survival in an ischemic extremity model.
In replantation surgery, preoperative and intraoperative ischemia can lead to irreversible changes that prevent reperfusion during the subsequent re-establishment of circulation. These changes are termed the no-reflow phenomenon. Ischemic phase damage was addressed by comparing the dose-response effects of controls vs. five different high-energy phosphate compounds on replanted limb survival. Reperfusion damage was evaluated via comparisons of controls with superoxide dismutase (SOD). Ischemic hindlimbs treated with high-energy phosphates displayed improved survival compared with controls. Limbs treated with SOD demonstrated no change in survival at 4 hours and improved survival at 8 hours. Combining adenosine and SOD had no improved effect on survival. Adenosine was the most effective high-energy phosphate in limiting ischemic damage. The free radical scavenger (SOD) was beneficial only at the later stages of ischemia. In this experimental model, there appears to be a role for both phosphates and free radical scavengers in enhancing ischemic tissue survival.